Women Affinity Groups (WAGs) 
Introduction
Women make up only 26% of the information technology (IT) workforce [5] . This low representation is partially attributed to the fact that women tend to leave the IT workforce within the first five years at a rate of 56%; twice that of men in IT and women in other fields [5] , [19] . The high turnover is attributed to structural (e.g. occupational culture, institutional structures, and "masculine" promotion criteria) and social (e.g. stereotyping, questions of legitimacy, isolation, and work life balance) barriers (e.g., [2] , [5] , [32] ) that leave women frustrated and cause them to leave IT at high rates.
To benefit from attracting and retaining women [5] , [35] , organizations often attempt to improve women's experiences in the workplace by implementing diversity and inclusion (D&I) programs (referred to hereafter as interventions) [27] , [40] . According to Forbes Insights [15] , 97% of companies surveyed had implemented D&I interventions. Increasingly, organizations rely on affinity groups (AGs) to carry out D&I strategies [20] , [24] . Goode's [20] study of AGs found that more than 70% of organizations that support AGs relied on them to partner with D&I leaders to carry out diversity goals. What is especially important to note is that Women AGs (WAGs) are the most prevalent D&I method in IT. The Mercer report [24] indicated that 93% of companies had a WAG. The past few years has seen a resurgence of interest in AGs that the Mercer Global Equality report [24] attributes to millennial interest in workplace networking [24] [41] . In the research teams' conversations with D&I personnel in major tech companies, they all emphasized the importance of WAGs. Surprisingly, WAGs, like many other D&I interventions have not been sufficiently studied or assessed [41] , [42] . Furthermore, the limited previous research on AGs lacks any theoretical grounding in their analyses [43] .
The limited research on WAGs in light of its pervasiveness in IT raises question regarding the characteristics of WAGs and their suitability to carry out D&I interventions in IT. Therefore, we ask the following research questions:
1. What are the characteristics of WAGs in the IT workplace? 2. Are WAGs suitably designed to address the barriers women experience in IT?
The goal of this paper is to offer a conceptual analysis of WAGs to assess their capacity and limitations to mitigate barriers women experience in IT and propose a research agenda to investigate the most pressing issues related to WAGs in IT. We focus on WAGs that are women-focused, rather than intersectional identities (e.g., African-American Women Affinity Groups) in this paper. We use the "Organizational Interventions Mitigating Individual Barriers" theoretical framework developed by Annabi and Lebovitz [3] , [4] which provides us a holistic multilevel lens to conduct our analysis.
In the remainder of this paper we review the literature on AGs in general and WAGs in particular. Then we review the OIMIB and explain its utility for our analysis of WAGs, followed by our analysis of WAGs' opportunities and limitations. We conclude by offering a research agenda to explore the most salient issues to be explored.
What are Affinity Groups (AGs)?
AGs, also known as employee resource groups (ERGs), network groups, or business resource groups (BRGs) are voluntary employee groups within organizations that support, develop, and advance employees [18] , [22] . In their initial form, AGs are communities of employees that share common individual characteristics such as gender, race, ethnicity, sexual orientation, religion, or nationality [14] , [43] . AGs date back to the National Black Employees Caucus formed in 1970 at Xerox inspired by the 1964 race riot [14] . Xerox developed the caucus to support black employees and address issues of discrimination and inclusion [14] . More recently, AG form around a wider set of characteristics such as interests (e.g. sports, service), professional roles (e.g. administrators), or personal roles (e.g. moms, dads) [20] , [43] to support employees and enhance their experience and engagement in the organization.
Contemporary AGs serve several purposes for organizations and their members. The main purpose of AGs, though, is to facilitate interaction and social engagement to provide support and address issues of common interest [12] . Welbourne and McLaughlin [42] identified three types of AGs: social-cause centered, professionally-centered, and attribute-centered. Socialcause focused AGs are formed to bring together employees who wish to support public and social good (e.g. environmental work, healthcare); this type of AGs fulfill employee's need of being part of something bigger than themselves [8] , [29] . Furthermore, individuals who participate in such AGs develop a higher sense of identification with the AG and the organization [42] . Professionally-centered AGs are formed by employees in similar professional role (e.g. designers, engineers, or administrative staff) in the organizations to support their professional development. Attribute-centered AGs are more traditional form of AG's that focus on personal characteristics or demographics (e.g. women, Latino, LGBT) and serve different D&I goals [17] , [18] . In this paper we focus on the latter type of AG, attribute-centered AG, as a key D&I intervention.
Attribute-centered AGs, such as WAGs, continue to be a very common D&I intervention to carry out diversity goals. The Mercer report [24] identified at least three specific ways in which AGs serve D&I strategies including: 1) serve as focus groups to provide feedback for D&I strategists, 2) implement specific strategies, such as mentoring and onboarding, and 3) act as agents of cultural change in the organization. Furthermore, attribute-centered AGs, such as WAGs, legitimize marginalized identities by raising awareness, creating a safe space for emotional support to negotiate identity through communication, and providing a platform to advocate for equity [23] .
They often assist organizations in creating policies to support positive cultural change.
Despite the prevalence of attribute-centered affinity groups, such as WAGs, the literature provides minimal evidence of the actual impact of such groups. We know little about how to best design and utilize AGs in general and WAGs in particular to achieve these significant D&I roles. We To fully assess WAGs capacity and limitations to satisfy the D&I roles outlined above, we use the "Organizational Interventions Mitigating Individual Barriers" (OIMIB) theoretical framework [3] , [4] . This framework is grounded in Information Systems (IS) gender theory which 1) depicts the characteristics of interventions deployed in IT organizations (their catalysts and objectives, methods they employ, and assessments they carry out); 2) determines explicitly the barriers they are designed to address; 3) assesses the efficacy of these interventions mitigating specific barriers considering the individual differences of women in IT; and 4) illuminate the interplay between barriers individual women experience, intervention characteristics, and women's informal methods to address those barriers. Therefore, the OIMIB framework provides a holistic approach to investigate D&I interventions and include individual-, intervention-, and organization-level constructs. This holistic multilevel system view enables us to better understand WAGs' capacity and limitations to address the diversity of women's needs and experiences in IT, within the context of organizational and intervention characteristics that often present systemic barriers to women's inclusion in IT. The emphasis on interventionand organization-level constructs and their impact on individual-level constructs enables us to address these systemic issues inherent in the IT workplace that are causing women to leave.
Organizational Interventions Mitigating Individual Barriers (OIMIB) Framework
The OIMIB framework is comprised of four components: 1) individual women's experiences; 2) barriers present in the IT workplace; 3) organizational interventions; and 4) individual coping methods.
The first component of the OIMIB framework, "Individual Women's Experiences" is grounded in the individual differences theory of gender in IT (IDTGIT) which emphasizes that women experience barriers present in the IT workplace on the individual level [33] , [34] . An individual differences lens affords us a deeper understanding of the complexities of women's experiences and responses to barriers facing them [27] . Gaining a more nuanced understanding of how women experience barriers is necessary to illuminate how WAGs may address the barriers women face and improve their retention in the field. For this conceptual analysis of WAGs, we will not assess the first component of the OIMIB framework, "Individual Women's Experiences". This component of the model will be used in the empirical phase of the research. For details on IDTGIT please refer to Trauth et al., [37] .
The second component of OIMIB, "Barriers Present in the IT Workplace," is an organizational-level construct. This component includes the effects of barriers first identified in Ahuja's [2] model. Societal and organizational structures create barriers for women in the IT workplace. Women in IT are subject to stereotyping that leads to mistaken assumptions about a woman's interests, capabilities, and skills, and push women toward typically "feminine" and less technical roles [1] , [16] , [28] . Stereotyping also manifests in "access and legitimacy" perceptions where women are viewed as intrinsically less capable than men [45] and their performance is evaluated differently from their male peers, causing them to be passed over for promotions due to assumptions about being "family focused" and "unwilling to travel" [21] , [32] . Research has widely recognized the "double burden" women face when balancing work and family [6] , [31] . While this barrier is not unique to IT women, specific qualities in IT make the work-life balance particularly challenging and tightly correlated with high turnover rates [2] , [31] . Lastly, the combination of being a minority and often having poor supervisory relationships leaves women in IT feeling socially isolated for three reasons: 1) a lack of mentors, 2) limited successful role models, and 3) a limited professional network [2] , [25] , [32] , [36] . For details on the effects of barriers on women in IT please refer to Annabi and Lebovitz [3] , [4] .
The third component of the OIMIB framework, "Individual Coping Methods," is an individual-level construct focusing on how women exercise agency and deploy individual coping methods to respond to barriers. These methods range from developing informal networks, seeking informal mentors, and ignoring barriers, to more severe responses, such as changing personal characteristics or leaving IT. Like the "Individual Women's Experiences" component, we will not consider this component in this conceptual analysis and reserve it for the empirical analysis.
The fourth and final component of the OIMIB framework, "Organizational Interventions," is an intervention-level construct. This includes the characteristics of organizational interventions for preventing, mitigating, and eliminating the barriers women experience, as identified in Table 1 . Intervention characteristics influence the extent to which barriers exist and the level at which they negatively impact women. Annabi and Lebovitz [3] organized intervention characteristics into three categories: intervention catalysts, methods and practices deployed, and measurement processes. The intervention catalysts determine the organization's commitment level and, in turn, how effectively these interventions will address barriers. The catalysts influence whether, and to what extent, women utilize these interventions. The diverse methods and practices deployed in interventions are directly related to any intervention's effectiveness in addressing barriers. If intervention methods are successfully designed and deployed to address the barriers women experience, the barriers are eliminated. Lastly, measurement characteristics relate to the effectiveness of interventions at addressing barriers, creating accountability for the organization's specific catalysts and goals. Please refer to table 1 for details of organizational intervention characteristics.
To guide our analysis of WAGs, we utilize the "Organizational Interventions Characteristics" and "Effects of Barriers" components of the OIMIB framework. We use the two components at this conceptual stage in our research because it provides theoretically grounded constructs that illustrate the effects of barriers women experience, as well as the interventions intended to address barriers. In other words, these two components of OIMIB define: 1) the range of problems that interventions need to solve "Barriers in the IT Workplace"; and 2) the nature of the solutions designed and deployed to address the problems of "Organizational Interventions Characteristics." Craig [13] specifies that analysis and assessment of interventions in light of the problems they are designed to address is essential to determine the effectiveness of D&I interventions.
The Characteristics of WAGs
In this section, we utilize the OIMIB framework to analyze the characteristics of WAGs and assess their effectiveness in addressing the barriers they are expected to address.
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WAGs catalysts and objectives
The main catalysts for WAGs are the need to: 1) support traditionally marginalized employees (those historically excluded from mainstream organizational processes and decision making based on gender, race, ability, etc.) and 2) address issues of discrimination and inclusion in organizations [14] . Since the 1970's, when the first AGs emerged, organizational diversity efforts evolved from merely valuing diversity (recognizing and appreciating differences) to managing diversity (implementing programs to recruit and retain a diverse workforce) [44] . This shift has been supported by a growing business case for diversity and D&I interventions. For WAGs, the business case is based on the group's positive impact on recruitment and their ability to provide support for women and improve retention and advancement. Potential employees from marginalized populations have come to expect that companies have D&I interventions like WAGs and are attracted to companies that have a reputation for social responsibility [12] . Furthermore, research suggests that retaining women increases market share, productivity, creativity, problem solving ability, and innovation, which ties diversity management to a company's bottom line [3] , [42] , [44] .
Although WAGs hold significant potential benefits for organizations, our understanding remains conceptual and not empirical. The catalysts described above present a compelling theoretical case for WAGs to flourish and improve the retention of women in IT, yet we know little about how these catalysts and objectives take shape in reality and how these catalysts interact with barriers women experience in IT and affect those experiences. Utilizing OIMIB, which is grounded in intersectional, inclusive theory of gender in IT, we will guide empirical efforts to enhance our understanding of WAGs and their effectiveness to mitigate and eradicate barriers women experience. 
WAGs methods
OIMIB posits building a culture of diversity as a key characteristic of effective interventions. Organizations build such a culture by providing leadership support, formal initiative leaders, and accountability among other things. WAGs exist on a spectrum: from grassroots efforts to company-initiated and supported groups that demonstrate organizational commitment to create a culture of diversity and inclusion [8] . As WAGs have become more popular, organizations are more prone to providing the groups with a variety of structural support. While participation in the groups is voluntary, WAGs are sponsored and provided resources by their organizations, the extent of which can vary from setting up an email listserv to appointing senior leadership as champions for guidance [14] , [43] , [44] . WAGs also tend to have formal governance and structure, with support from senior executives, steering committees, and managerial liaisons [14] , [43] . Currently as AGs (including WAGs) have become more popular, the average support for them is "$7,203 for every 100 ERG members, and many companies spend well into six figures every year (not counting the cost of technology, facilities, staff support, and other non-financial resources provided to the groups)" [9] . The more financial and leadership support WAGs secure, the more likely they are to be effective.
On an organizational level, WAGs can help create a culture of diversity and inclusion. The groups can also improve informal organizational processes of both startups and established companies [38] . WAGs offer opportunities for bridging cultural differences across company boundaries, connecting with the wider community, and providing varying and innovative perspectives [43] . WAGs have been shown to improve communication between employees, creating opportunities to share information in informal channels and decision-making systems, and establishing paths for advocacy [14] , [38] , [43] . The groups can also improve informal organizational processes of both start-ups and established companies [38] . WAGs also help build affiliation within the community, improving collaboration, conflict-management, and internal loyalties [14] , [43] . However, the existing research is not clear on how this impact improves inclusion in work environment for women and how that might affect their retention. Therefore, we conclude that the existing literature is lacking in the assessment and evaluation of WAGs
The most common intervention methods identified in OIMIB and evident in the WAGs offer members professional development and networking opportunities, such as formal and informal mentoring programs, hosting educational workshops and guest speakers, and improving access and visibility to senior leadership [14] , [43] , [44] . In addition to the professional development, WAG members benefit on a personal level from having a more meaningful sense of work and community to improve commitment to their organization [43] . Even though WAGs can require working more hours, employees have reported that the experience is energizing [43] .
The OIMIB framework identified providing flexible work arrangements and improving supervisory relationships as two other important methods to employee in organizations to address barriers women face. Understandably, WAGs do not formally or specifically address these two key methods. However, WAGs often champion flexible work arrangements and supervisory relationship issues by providing feedback and serving as focus groups to the leadership of the organization tasked with such efforts [24] .
Assessment and evaluations: impact on retention and advancement of women
Depending on a commitment to truly inclusive practices and sufficient knowledge in how to facilitate a better understanding of the complexities of barriers women face in IT, WAGs can have positive or negative effects on retention and advancement. However, as the literature provides little to no evidence of theoretical grounding or systematic assessment of WAG outcomes in relation to barriers, it is difficult to identify if WAGs are achieving D&I goals, or damaging the situation at their organizations. Therefore, assessment of intervention outcomes to assess efficacy of WAGs at addressing barriers provides critical accountability for the organization's specific catalysts and goals [3] , [13] .
How do WAGs address barriers women experience?
WAGs provide spaces for marginalized identities to combat isolation by feeling social and business inclusion [30] , [44] . These groups can increase morale, retention, and inclusion of women [30] , [39] . Furthermore, WAGs provide a space for women across different level and functions of the organization to come together [43] . Facilitating such networking opportunities gives women access to information and opportunities they would not otherwise have.
WAGs may also be a catalyst for valuing diverse employees' insights, experiences, and skills as a resource for learning and change which organizations can use to better influence their culture, rather than only looking to gain diversity for access and legitimacy in a market [39] . This addresses the legitimacy barrier women often experience. What is not clear however, is how the WAGs transform the general environment in the organization to be more inclusive to women beyond the group.
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What are the limitations of WAGs that impede their effectiveness to address barriers women experience?
Most WAG efforts in the literature focus on the women, by providing much appreciated educational, professional, and networking opportunities [3] . However, these efforts focus on the marginalized individual and do not address the barriers of stereotyping, access and legitimacy, and isolation women experience in IT on a regular basis due to their interactions with their colleagues.
More significantly, if WAGs are not valued and supported by the organization at large, their impact will diminish within an organization. This requires organizational leadership to understand the structural and systemic issues of oppression and effect on marginalized identities.
WAGs, being voluntary, can be more easily subverted by managerial staff or used to spread messages of diversity without any significant action (e.g., promoting how friendly the company is to gender diversity while not having women in leadership roles). For example, Williams, Kilanski, & Muller [44] observed D&I initiatives in a large oil and gas companies, and found that a grassroots network group on work-family balance was institutionalized after receiving support from top managers. Though it seemed successful, the group did not require resources or challenge the company's limited parental supportallowing the company to maintain "the illusion of corporate fairness and support for diversity" [44] . Additionally, the authors found that while participants enjoyed the social and emotional support of discussion, there were doubts about the impact on professional development [44] . As that particular instance, WAGs lacked participation from those in leadership roles, it followed that networking and professional development was limited.
As with most groups and communities, it can take time for WAGs to achieve their goals effectively, depending on frequency of meetings and commitment of members and leaders [38] . Welbourne, Rolf, & Schlachter [43] discuss how the longer WAGs exist, the higher the potential to shift their focus to more sociallydriven gatherings than professionally-driven, losing the incentive to incite organizational change [43] . Furthermore WAGs may face backlash from those not in the group regarding funding, or perceived discrimination [43] . Therefore, any organization must be able to clearly and effectively communicate the objectives of WAG in order to realize their potential benefits Again, leadership support and championship are especially important to set the tone and culture at the organization at large.
Employees may be hesitant to join WAGs depending on their perceptions of the group's objectives and fear from dominant group's reaction. If women perceive the group as too radical or too combative, they may be reluctant to have those traits associated with them [18] . Many may also not have any interest or connection with the goals, which touches upon a larger issue of lack of empathy or affiliation to the specific identity of women being presented by the group. As WAGs are intended to cross hierarchical lines, Welbourne, Rolf, & Schlachter [43] contemplate how dynamics can change between supervisor and employee in the context of a WAG. The concerns were the potential limitation of discussion for fear of consequence from a member of management ranks [11] , [43] .
The limitations we identified relating to the WAGs ability to support women, create a safe space for them to receive support and feel connected to others, and advocate and participate in creating positive cultural change to ensure equity are theoretical and anecdotal in the literature. Significant empirical effort is needed to investigate these limitations more fully.
Proposed Research Agenda
Our analysis of WAG characteristics and our assessment of how they address barriers women face in IT provides great insight on areas to capitalize on and areas to investigate. Most significantly, our review of the literature revealed that there is a significant need for theoretically grounded empirical research to better understand and assess the efficacy of WAGs, as well as ways to better support and utilize them for the retention of women in IT. The discussion below offers our research agenda.
A need for theoretically grounded critical research on WAGs
To improve the retention of women in IT, we must clearly and effectively address the barriers they experience. Our assessment of WAG characteristics revealed that these groups provide great benefits for their members. However, in their current state, WAGs are not currently positioned to address the barriers inherent in the power structures that privilege interests and experiences of the dominant culture that simultaneously silence or ignore marginalized IT women [23] , [26] . Therefore our investigation of WAGs must be theoretically based and grounded in critical epistemology that will uncover these power dynamics and give voice to marginalized groups [23] , [37] . Such empirical efforts must assess the perspectives of women, men, and other gender identities in order to develop a holistic understanding of the role WAGs play in organizations and how members of the organizations with different gender identities support or detract from WAGs ability to empower women and champion equity for all in the organization.
Utilize OIMIB to investigate WAGs' impact on women
Though the literature on AGs provides insight about the efficiency of certain characteristics, we have previously discussed its lack of holistic theoretically grounded understanding of organizational interventions aimed at women's participation in IT. OIMIB's multilevel holistic approach and theoretically grounded framework investigates the interplay between WAG characteristics, barriers, and individual differences which will inform the design, implementation, and assessment of WAGs. The framework will explain the implications of organizational level and WAG characteristics on the diversity of women participating in WAGs. This research effort will be guided by the following research questions: 
Challenging institutional bias and building empathy
Carter [10] and Blitz and Kohr Jr., [7] discuss how identity-based oppression shapes organization's structures, subsequently affecting organizational-level performance and individual behavior. By understanding how institutionalized oppression affect construction of barriers for women in IT, it is easier to create organizational structure to combat it. However this is particularly difficult as employees may not be aware of the systemic influences, and only focus on individuallevel acts. Thus, organizations need to develop internal support systems to assist employee understanding [7] . WAGs can be one avenue for improving members understanding of complexities of oppression and ways to unravel and address them. Therefore, it is important to investigate the views of WAG members as well as non-members from marginalized and dominant groups . Our research agenda includes an investigation of the perceptions and attitudes non WAG participants hold of WAGs and women in order to reveal institutional bias against women and WAGs.
WAGs within the system of AGs and D&I interventions
Lambertz-Berdnt [23] analyzed attribute-based AGs such as WAGs and made suggestions evaluating their effectiveness. They suggest that having experienced facilitators, resources and logistical space, and time during the workday to attend AGs increased the groups' positive impact. One of their major findings was that AGs without an intersectional discussion for visible and nonvisible identities lacked cohesiveness. Having cooperation and collaboration between AGs for those with multiple identities has the potential to build cultural integration and cultural agility [23] , [41] . Therefore, we propose to use OIMIB to conduct a systematic assessment of WAGs and their relationship with other AGs and other interventions to address areas for highest impact to create more inclusive organizational culture.
Conclusion
In conclusion, we emphasize the importance of theoretically grounded research to study D&I interventions and assess their effectiveness in improving the experiences of marginalized populations within IT. WAGs are the most common D&I intervention in IT. This paper presented a conceptual analysis of WAGs that was theoretically grounded in the OIMIB framework. This framework illuminated the characteristics of WAGs and identified areas of strengths and limitations in their ability to address the barriers women in IT experience. The paper concluded with a set of proposed areas for future research. Pursuing empirical research that is grounded in theory that accounts for the individual differences of women as well as organizational and intervention characteristics will inform our understanding of WAGs and improve their design, implementation, and assessment.
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